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Energy dispersive spectra of the gold nanoparticles:
Fig. S3
Energy dispersive spectra of the AuNPs.
Förster's resonance energy transfer:
The distance between the donor (Trp214) and acceptor (AuNP) can be calculated according to Förster's theory for resonance energy transfer (FRET). [2] [3] [4] The efficiency of energy transfer, E, is related to the distance (R DA ) between the donor and acceptor by
where R 0 is the Förster distance (critical distance) when the efficiency of energy transfer is 50%. F and F 0 are the fluorescence intensities of HSA in the presence and absence of the ligand, respectively. The value of R 0 can be calculated from
where  2 is the spatial orientation factor between the emission dipole of the donor and the absorption dipole of the acceptor, d is the refractive index of the medium,  D is the fluorescence quantum yield of the donor, and J is the overlap integral of the fluorescence emission spectrum of the donor and the absorption spectrum of the acceptor and is given by
where F() is the fluorescence intensity of the donor at wavelength , and () is the molar absorption coefficient of the acceptor at wavelength .
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J can be evaluated by integrating the overlapped portion of the spectra in Figure S4 . If both the donor and acceptor are tumbling rapidly and are free to assume any orientation, then the dipole orientation factor,  2 , can adapt the value 2/3, which is the value of the donors and acceptors that randomize by rotational diffusion prior to energy transfer. 3 The value of  2 represents a major factor in the analysis of the energy transfer efficiencies. This factor reflects the angle between the emission transition dipole of the donor and the transition absorption dipole of the acceptor. Depending upon the relative orientation of the transition moments of the donor and acceptor. This factor can range from 0 to 4. It is assumed that if both donor and acceptor rotate rapidly compared to the donor excited state lifetime,  2 is expected to approach its average value of 2/3. For headto-tail parallel transition dipoles or antiparallel dipoles (nonrestricted energy transfer)  2 = 4, and for parallel dipoles  2 = 1. [5] [6] [7] [8] Since the sixth root is taken to calculate the distance, variation of  2 from 1 to 4 results in a 26% change in R DA . Compared to  2 = 2/3, the calculated distance can be in error by no more than 35%. However, if the dipoles are oriented perpendicular to one another (i.e no energy transfer),  2 = 0, which would result in serious errors in the calculated distance. Herein, we considered the value of  2 to be 0.476 where it is assumed that a range of static donoracceptor orientations are present and do not change during the lifetime of the excited state. 5 In the present case, d = 1.33 and  D = 0.118. Using the aforementioned parameters, we calculated the values summarized in Table S2 . For the current system, the concentration of the AuNPs was 0.78 nM based on the particle diameter dimensions 9 and that of HSA was 4.0 µM (mono-dispersed layer coverage). 10 -8 (s -1 )) 4.1
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Fluorescence lifetimes of HSA:
Decay transients of HSA are shown in Figure S5 . The Trp214 residue in HSA is the main source of the fluorescence decay. Two lifetime components were extracted from each decay transient that reflect the dynamics of Trp214. Previous investigations have found that the lifetime of Trp214 in normal HSA is heterogeneous. In most cases this heterogeneity was analyzed in terms of discrete exponential decays. Previously reported lifetimes of native HSA show two main components with a long decay in the range 5.5-8.0 ns and a short component of 1.0-3.5 ns. 5, [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] The fluorescence decay transients of HSA in the absence and presence of AuNPs are shown in Figure S5 . Our results for the decay of HSA are summarized in Table S2 . The best fits for HSA were obtained using a biexponential function. The two time constants of HSA are 5.32 ns and 1.31 ns. Our results agree well with the abovementioned values. Upon coating the AuNPs with HSA, we observed no change in the lifetimes of HSA as shown in Figure S5and 
